In recent years a strong effort has been devoted to the development of non-destructive techniques for evaluation of materials for microelectronics applications Ill. This has been due to the urgent need in the VLSI technology for this kind of technique for the analysis of multilayered structures, where the different composite thin films have to be characterized. In the analysis of SO1 structures, one of the more promising techniques is Infrared Reflection Spectroscopy. This technique is specially well suited for the study of these structures, as it allows the characterization of both the silicon top layer and the buried oxide layer present in the structure. The contribution to the spectra of the silicon substrate is minimized by analyzing the reflected light, since the back surface is not polished. The spectra give information about their quality (when compared with an ideal structure) and morphology. Questions as to the possible presence of precipitates and interstitial oxygen in the top silicon layer, as well as the quality of the oxide layer (in terms of stoichiometry, disorder degree ...I can be evaluated. Moreover, the development of simulation programmes will allow determination, from the experimental spectra, of the thickness of the different layers, in a way similar to other techniques such as spectroscopic ellipsometry Al.
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In this work we have performed an analysis of SOYSIMOX structures obtained by Sequential Implantation and Annealing (SUI, which appears to be one of the leading methods of obtaining high quality low-defect-concentration SO1 material 12/. The analysis of these structures has been made in relation to those obtained by an equivalent standard single implant and anneal (which are referred to as SS structures), by means of Infrared Reflection Spectroscopy. The use of a Fast Fourier Transform Infrared (ETIR) system allows the combination of a low measuring time of the spectra (of the order of several minutes) with a high spectral resolution (up to 0.02 cm-l).
The spectra measured with a variable angle of incidence show the presence in both samples of the absorption peaks related to different longitudinal and transverse vibrational modes of the Si-0 bonds of the Si02. The agreement on the position of these peaks with that reported for thermal oxides indicates the correct stoichiometry of the buried layer 131. The spectra are characterized as well by a high peak due to interstitial oxygen (at 1107 cm-l), which reveals a high presence of excess oxygen in the top silicon layers. Moreover, significant differences related to the technological process have been found. The main differences are: (a) the existence of a certain dependence of the spectra on the measured region of the SS samples, 6) a higher contribution in the SS samples of a band in the 1150-1250 cm-1, and (c) an absorption peak in the SIA samples located at 1260 cm-l, attributed to the LO3 vibrational mode.
The differences between the spectra measured at different points of the SS samples have been correlated with their morphology, and are due to the existence of changes in the layer thicknesses.
This has not been observed in the SIA samples, which show very repetitive spectra, indicating a higher layer thickness uniformity of the SIA material. On the other hand, the band a t 1150-1250 cm-l has been attributed to the T04-L04 pair, with absorption peaks at 1200 and 1160 cm-1, respectively. There exists experimental evidence which relates this band to the existence of disorder induced vibrational coupling effects /U. The high amplitude of this peak from SS samples would indicate the existence of a high degree of disorder effects in the oxide layer. Then, the decrease of the T04-LO4 peak from SIA samples would be due to a higher quality of the buried oxide.
TEM observations have allowed us to correlate these features with the microscopic structure of the samples. This analysis has corroborated the higher quality of the buried oxide layers obtained by SIA In this last case the micrographs show the presence of polyhedral Si02 precipitates in the top silicon layer, close to the buried oxide. The comparison with the FTIR spectra (which show the LO3 absorption peak only in these samples) strongly suggests a correlation between this peak and the precipitates. Their presence indicates the need for an optimization of the technological parameters of the SIA process. Anyway, complementary optical measurements as photoluminescence and Raman spectroscopy using different excitation powers and wavelergths reveal the higher quality of the surface region of the top silicon layer free of precipitates in the SIA material /5/. These data, together with the FTIR results discussed above, corroborate the potentiality of the SIA technique for obtaining high quality quasi-ideal SO1 structures. Moreover, the TEM observations allow simulation of the experimental FTIR spectra taking into account the samples morphology. By so doing, it will be possible to develop fitting programmes which will allow determination from the experimental spectra the thickness of the Merent layers constituting the structure.
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